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H»*e>&S*«<*i:. 5 0 %JU±#. ffiiBife 

, 77^;^ H®£fiJ§£*ifc 

[■MWS3J »«tt*?L«fr6*a*«i*«lBC, tut 

7;^^*&LTs MiB*-*>WaJ/Btt«#6*-*>* 
77^M-i:iM«e^S^^ 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3]i8t(Uli, »»*V-K/8£«ft/#V 
[0 0 0 4] liMil (*v-Kffltt«Jl&av>tt 

h >e*fr<Dia^T, ft 1 0 4mSK<8ttftJI*fK* 



[0 0 0 5 ] i©J:9^»J5E©«ffiffl»«tJBT?tt^ 

«f»««3E«fc*ft»UK-tfft**nfc«?tt, «ftfl 

ttflMUU ««*i:«ai««llMli:cDlBO«?e»tt# 

[0006] st, «k«ji*is«ft*r«^i:T, 

h «■ h hum h © ■ om^m\t *mtbz>ztt**sm 

[ 0 0 0 7] -75, MUtRtaftfi^t, 

77^^«S^^LtffiiU -©^>77 

^7^as^^?^sj#^-^^ig^ s fe^ ( e. 

-fesTU h'*> : Electrochem. Acta., vol. 38,No.6,P. 793(19 
93)) « 

[0 0 0 8] r >f ^-tjllilKtt? *fiJ*S* 

[0 0 0 9] 

[0 0 10] *&W&Z<D£5tj:f%m£&frT%>£tltz 

*4« ©Kit* & * % z h * s w ^ -r 5 o 

[0011] 

-^>t;77^K *-#>t7 7 7^f^«fC 
« 7-d h >fi*ift *6 ft ZMUfS t SUMf h z 1 £ 

[0012] 7u y yfcm&om 
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y 7 t >f ; <-«ffi C tt£ft&fflftklfttt ? i: JgHfe bT 

[0013] *&w<Dm&nr&mmm(Dm&i5riiits m 

©te#©®K£&^#ISUtt:tf;*£(fttSbT> buIB*-* 
[0 0 14] 



Hltc:^"fo 

[0 0 15] H 1 fcfcOTte, *7U* 

m&om.Mmm2. * v-k<s 3 vmxmm sftti 

[0 0 16] 0Uc^rry-KSffil*5«tW* 
V- 3 ^n^pn«Sfr 1 - 1 tfM&il 1 
-2, I6S&3 - l*iV«I3 - 2<p6JBj««*ft-C 

[0 o l 7] fiajxiis 7>»-Ftai cy*y-;H3J; 

(a»*W>»*:tf>0 ft* fc* *ft?ft©Mi£Jl 

i - 2 , 3-2 fcis^Tfls^ss; ( 1 ) tiniMb&a 
(2) T-^-fftMKKfSa^b*. 

[0018] 



7 J — Y9.m : CH 3 OH + H 2 O^CO z + 6 H++ 6 e- ( 1 ) 
AV-^fS: 6HH (3/2) 0 2 +6e" -* 3 H 2 0 



(2) 



1 tvS«^ i:m8¥!8J& 2 *> ft S 7D 

-To 

[0019] 1 - 1 > 3 - l\ts *mtt*m-cfls 
jKJI 1 - 2T-£j&;*ftfe»*<fc < 

flMIH-2, 3-2'Mfct&-ra*lflt£*l 

[00 2 0] 3- HCffiffl$n5«*4h 

LTl±s *^g#tt**ra*mTf*ft««KIRJ£3ft 

-r t -r * - 1 § , m x « * - # > * if© 

* * f 6 &JRgMbttl«K £&J*«fli»#* v ^5. 

[0 0 2 1] *?LI(fci:LTtt, 0!*H*-#>77<f 
y t- 3ft ZT-Bl&Z ft 3 73 - > 7 CI 7 ^* - * > * 
-^f©i7!:, aSSttS^fci'-btttjraxLfet)© 

u<> mfcuut&i /zmssa 

t£Tfc>K £Jl#&&^fi£JggHbfe£$£bfc*>© 
^{gfflbTfc.&Oo 

[0 0 2 2] 0 2fc«ffi©a&*ia£;j<U 2 ^#.^b 



■ctmmotttmtT*. 

[oo23] mm&mm 2 1 i±mmte<D-mzmss,tz 

mmttW-C $> $ tttt b fe J: -5 fc 5 At mgKJ»J:<Dtttt& 
HBBt'^-r*m(48S»t2 1 ©T*ffi (*R 
^mmcffiffl b *:&©«&**<& -5 VMi$Mbai#;s 

>n.s«!)) ag«tt^*i2 l&ubji*^ 2i«ttaE*s 

TtPoTfiE^bfeA-tf 77-C7N--2 2&Bl&Ztl 

-CVaSo *-4<>77 77"T>''!-2 2«ffifcl±««ifflftt 

mn^tmn^n. <po«sffltti«!?J:fiMLt7D 
[0024] mmmit. wmmmtm^t.. mmmmm 

(«S*4S;mc^fflbfeK©«»KM) i:©P^©7-Db> 

mvtmm.2 ibs) i>iu*tfrsicM^titn5 
tvKs *-#>t7 7 7-<^-{±^a*p 1 3Betc©^#a 

[0 0 2 5] tfcs 02Cit3b-#>t777-<^ 
lix »Sft©Tffi^^±ffifJ©73lRl-lRlltT*m(4m*6 

[ 0 0 2 6] M14'ffl*-*>t , 777-f^-©5 0 

%#±©fc©«\ *©jt*» (*m*tgS4-r**ssBfc 
Ji^^cs^gP) ^iftitWbt 4 5" jy±©j%a* 



4SM¥14-298861 ( 4 ) 



fi#4 5° J: $ fc/h$U#-*>:*-7 7 7>f ^—#5 0 

[ 0 0 2 7] ft*, jMM*©Wi:MU 

jUStelt® 3 mm x 3 mm*iJgcDffl«£fto 

-To *-*>:*-y 7 ©5feiB8Pi:tt. *- 

[0 0 2 8] *^>ty77-r^H4y777^ h#f 
ifi*»"3felMttt#T»l}, ctt*s|«tfi*lqlC#b'C 

H:7l/— M/y b«igco4)©^ c [RitM# 
*J#-pfccB*«MI*iac*#«ia&Hfll^y 

Ch#M£bUo 

[ 0 0 2 9] djxtt*-#>**J5Kf SK^JS'Fttcffl 

[ 0 0 3 0] ^W77>f ;1-®7&tti:bTtt, 
tttifttf l/zm-10 0 /zmfifix tt*(tg# 5 nm-5 

1 //mi D^V^^-tfV^^-^tt^^ 

<D*-~#yi-; 7 7>f^-4^Sts^i:tfBIt-* 
tK fiS%g#5 0 0 nmJ:D*#<*Si:*-7K>^> 

[0 0 3 1] $t>iz. ±>-#>i-; 7 7^^-l:(i*I 
Tti^^O. 3wt %W±$*£ftS£fctf#£LW zk 

[0 0 3 2] M%tm'Pt#ttZ*>-ft>J-S 7 7^^- 



CDJt^tt. 3 0 vo 1%~8 0 vo l%0S5ISrtT-&£ 
CfcWJU^ *-#>t;77>f 7S~©Jt$5#5 0 

J£s*s#'J>ft<&!K 8 0 vo l%«fc Dt^fc. 

[0033] mmmmmt utit iu»<z>5S ( 1 ) »* 
v>ttst (2) t^rfijiBiiSisfts^att^flSffl* 

[0 0 3 4] J:!)JHtt$j£U\ 7*7 - HSflffliHMEtt? 
[0 0 3 5 ] ctie)0ilffl«il8W, *©tt 

g3&^/^#v^«^f«lME^s^t* s !((<ft*• tote®, mmm 

x 1 Oi6ffl/m2J^±T*feSCh)bW* bV^c 
85*fct 1 0 0m2/gW±^*^-^* s ii^ tt^o 

#>ty 7 ^-(Dttrnmrnt 1 o om^/g^±t 

[0 0 3 6] 7Ph >fiaS#l4, h 

[0 0 3 7] »*:7n h>£#ttJiHU i3-^>ty7 
W^-0£ffl*«5<fcdfc^j«£tu iJ-^>ty7 

KM) ^©i©7'P h >«i;u ^ btSit^e 

[0 0 3 8] Z(D±o fc«**«»JB««0fMi#a*W 
[0 0 3 9] ( 1 ) £/£ffltt&<DJ&K 

^-^>t;77^^-*4Mi.fc^4«MI* 

[0 0 4 0] S«ffl(IMIi:lTttx MiKNi, Fe, 
Cofc£©£*SlBk **^ttc:tie>0£JBi:Cu. A 
g\ MnfcCD^Sffijg-rttficfc^o Cft JSR# 
tHLtli, ffi|iJ4XSR(J.Mater.Res.vol. 8, No. 12(1 
993 ) 3233- ) tffiiE 2 tlT ^ 5 . 

[ 0 0 4 1 ]«ftx Nit*J««jlllikbTttfli"J-Sfc 
7-1/- h hfilig©^-^>^7 7 7^^-«? 

So 
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[ 0 0 4 2] ^«ffl«i«©fi8»att, WSWfcMM* 

[ 0 0 4 3] Sfe^fflMlili. «*K*«i**HfcJM*5 
Onm-2 0 0 nmgJKMS^^S d t#J?£ bV»„ Jl 

[0044] sjafflftMKtfmffifflftiiatt^ h-s-^b br 

JSffl«a<0«/*4««2 0 Onm«Ti:n. « 

[0 0 4 5] (2) *-^>t;77^^©4^ 
&«ffl««iP^«l*«*CVD«St:J:o"C*--^ 

[0 0 4 6] *#WK:t4> *1\ iMU4<D*V^»tt± 

sft*sfiu 5 o o°c- 1 o o o-cmmznm 

[0 0 4 7] *jRS**^*J8»#^kU 

[0 0 4 8] («^tltttx flittx?-!/:/, 

iine>©^i:**x a**© 5 ? 
£ b£?I£-;tf* - k * b 

[0 0 4 9] z<Dtm*Xtts 'tt»*nfct*«llMKi: 

[0 0 5 0] JS*#4:tfX<£*Ste. 4iiEffltt«£t:»bTS 
»10ml/g~10 l/ffSftflDMkr&^kVSI 
$bt^. 10ml/gJ:H^t «k 3 

Kt-fctifitoCLfctf BltCttS. lOl/ffi&t* 

[0 0 5 1 ] C0R<Binj»fift£bTttx 5 0 0°C~1 
0 0 O'QfiBLtT 2> Z tbWZh^o fiO$fcfiJK#5 0 0 

L^lWfeSo 1 0 0 0°CJ;!)*iSt^#rtiJ 

^aUtfftS. «FC, ftJ*ffl«UK^Ni»SVM±Ni- 
Cu^CD»^l)D»ajffi«: 6 00*C- 1000-C£Ta 



igCD * — sfl y 7 7 -f 7^-#£E££ tl4 ffi f»] fc $> 5 o 
[ 0 0 5 2 ] 4J««MCS«J«b&ffi**«#0Tfflt 

»ailc»oTx 0 1 ^^5i:^t^c 

[0 0 5 3 ] *-*>t>'7 7<M-Cf)l«fi{t 
RBBt:j:o-C**!)x WA«±iEbfc^T- 0 . 5h- 
5 hg£ifflJft*ttttSCfctS J»*tft£ 1 /zm~l 0 0 

[0 0 5 4] ife^ 85i£bfc<fc-5£> 
^>t;77>f^i:S#bt^Si:, ttSJBAMKii^ 

[ 0 0 5 5 ] fliii*-^>ty 7 7^f^-*SSi6ill( 

[0 0 5 6 ] (3) ««ffl««tt : F0fiJ* 

lujSbfectdCbT^^nfc^-^v^^ ?y<<^— 

[ 0 0 5 7]flitt, ««ffl««ttt : fi:bTPt»tt? 

[ 0 0 5 8 ] *-#>^7 77>f^$*t^ 

4 0°C- 1 0 G-CgRfcttURtbfc 

[ 0 0 5 9 ] «ffiffl«Jfitt?©Su«f*i: bTti\ SSffi 

Att^tWa^t:^ HAfcMMbaaa (H 2 PtC 

1 6 ) £ffil^tf<U^ 

[ 0 0 6 0] ^6D«fcd*BiflB**«iB»*K:»»1-2)Cl 

[o o 6 l ] Ktt<b^nfeSfflj*^T;i/^';*ini> a 
ginjifctfttfsch-tf^au «*«Pt (oh) 4 & 

-ftf>©l»**£fc£ifibT*£^o , 
[ 0 0 6 2 ] Pt (OH) 4 aiTfiD*iMb«^fi»*ii 
fe*«tt«Wt*a7C«HftTtAii. Pt (OH) 4 fc 
if CD7kKft»*iB7c IT a** £<Z>*«JBAMI*£jart" 

[0 0 6 3 ] S7t#HMi: bTlis if(Z)ii7C^ 
?:ttf^^Si^T% 1 0 0'C~9 00°C, $?^b< 
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(4 2 0 CTC- 5 0 0*C(D$Lg.mt?tllZ&^o StgSS 

ft i o o d Q&m&m&TcDi&Rfo&ttft 
[0 0 6 4] 2»a«8i*ttr^-r^m^fflto^©a^M 

l± N 10wt%*5)8 0wtXtt5i:^aSU^ 
2 Owt & VJ>&l>fc«»tt«6tfT-1\ 8 0wt% 

[0 0 6 5] (4) rDb>fi*#Ott4 

[0066] *©a-a«Lfc***i£*'r*ci:^ * 

[0 0 6 7] ^DbVfi*tt»flM©m>^ #J*l£5 

%-2 o%gjR»^i/fe»«[4fflvv 

[0 0 6 8] d©«fc'5t:bT*fll**vfe«i»«»ffl«a 
[0 0 6 9] *5£W(D«fi«*ffl«fi«ix # 

Miltil31bTWb«ll:lI»RJBUTb*V\ ttft* 
[0 0 7 0] «»«»0)ff»»^*i5iWr So 

[0071] ^aftjoT^-paffiiJcfcT/fjjfii/fc^ 

[ 0 0 7 2] BftJdttt, BuiSb&m h>C#*i:Pa 

O^iPii. 2O//m-2 0 0^mg|!i:thl«t>. 
[0 0 7 3 ] ^(D^n h >#«<**-»CD«ffl"e»J* 

*« (K«a«^» : MEA) tffKr5Ci:#T#5. 



[0 0 7 4 ] C ©BR©f»fJEa©*fr(±x SJK# 7 0 e CJU 
±1 8 0°CWTT% JEE^tel 0kg/cm2-2 0 0k 

[£JEfl] 

*J6#Ji 

(1) *V-K««©fl£J« 

(a) -to—if^yfJ yy4n—<D{tf& 
*V-Kffi**ttfcbT* Mttgl 0//nu 1^100 
/zrru ffi*10 0cm2O*-#>^- (SCWt 
l:TGP-H-0 3 0) **<RU d©#-*>^- 
;^0frlt4 0 0W©RF*^y* »J>yfcJ; ¥)> * 
MI^UTONi* 1 0 0nm(Z)JKfft?JBS«bfeo 

[ 0 0 7 5 ] fiERb&1B* J TIHfc**J:a»:LTC©* 

<Z)^J££ 6 0 0'Cfc«J#U C©««<PtW»^kU 
tOC 2 H 4 J:H2t©«A^ (CzH^/Hz^ 1/5) 
4S^5 0 0ml/g, lttBJM-ik-C* ^J«ffl«« 

[0 0 7 6 ] 6 0 0"ClC«fifL/fea*x C Z H 4 

[0 0 7 7 ] *«**ftU*^*6a!)HlU UMf 
9!l^bfehC5 6 0 OmgifSbTtStK 6mmg/c 
m2(D * - # > ^ J V t << ft 6 & £ Jl #*J« * nfc 

[0 0 7 8] m#iz\sx»t>titz*-tf>i-sy7<<'< 

ft*:* — ifsi-J 7 7-<>^-©5t*S8B 1 0 nm©IM 
fc»T*fcK**Rbfei:;:5, 7 0%flg<D*-*> 
^-y 7 7^^-^BS9 0° (D^JKT^SbTV^^h^ 

[0 0 7 9] »e>ti&*-*>^^ vr<n- 
\*. W-^mm&ft 3 0 0 nnu tttitgtf 1 0 0 nm-5 
0 0nmC!)t©#8 0%^±#ffibx ¥i9«ltS# 1 2 

^Ih^KlSbfco 

[0 0 8 0] ££>£s 3b-*>ty7 7>f^0M8l 

t)fflb^2K»a*a9^bfch^5 0. 6wtx©*» 

ft<g£tlTU2>Z£ftftft-itzo Sfcx ItSffitt^BE 
T^T-S5^bfchCa 2 6 0mZ/gT-fe^fcp 



#0B¥ 14-298861 



(b) SBffltttt®£& 

f§5>*lfcl 0 0 cmZ(DE&HZ 1 0«^LT 1 0 cm2® 

[0 0 8 1] ^CD|«***«tt*fc»«U, 

[0 0 8 2] i5fe»^nfcK*4*iafte*K*»ffl4ml 
(fiM»2 1mg/ml) *£«*fbTx CftSrlBS 

[0 0 8 3] I» *fcB$«*i8i*£* 0. 40g 

*'j*»*t3o»#maTi&. wtsl ^<z>££ 

[0 0 8 4] K»**U**t:»U 

bTifc&U MM*. K»*fc*«rtfc#bT 1 0 o°c 
[0 0 8 5] KWU&fiWtMSOIPrttaiAU #H 

supnast 300 *cfc beware 1 o o %tk^^ 2 0 

Oml/mintSU a&^zkRtotttt^* 1 KfBffia 
[0 0 8 6] »tg«* Ktt*K&ttJU M*j«SU 

£4 0 07jfgtf>{g^T- 1 0m»fitSbfei:^5s 

>^-y 77^^- (D^®iC 5 piSfig2 — 3 nmOa^SS 

9 9%tt±«E)>UtOfl4T»ot. 

(c) ^Db>fi»tti<0»« 

&*>bfc«»4ip«|bfco 

77-f ^-t«l#J:*C««bft«, BID 
ffiU S6««£T 1 0 0*CT-KJ»bfeo C(DXf§££?> 

[0 0 8 8] Z/U h >fi»{t©^H5«^*tf S*«<* 

[ 0 0 8 9] Z(DJ:oiZLX, * V- K«ffi*ftJ5Eb 

(2) r^-r«acDffj« 
«&fif*h bT¥^$g 1 0 0 nmCD*--*>*i^ W 



y?*'>7?yt?'EC :AKZ0 NOBELttiS) ^MU 
»«tfifr«ffiJc3 0wt%Pt -Ru^^rfSMlS 

[0 0 9 0] 2 0%O^7-f^> (^rfOttiJO 
*>bfci8»i:, 2-i^i/xjf;Hi/L » e>tifeM 
ft U— *H«U -©^^ 

,j _ £ 7 y - {J ffl b fc * © t m b 

( 3 ) *»««©f^« 

^;i/^>KS:*'r6 7 y3R^»aBiP63&6Rff 1 7 0// 
m<2>m«fgJ@l *>1 1 7 : ^atf>ttfi!) £*P 

fit u -cDSftfHJS^tf fen&r^-KmakAv-K 

tfifct-ft^ Cft£10 0*C, 10 0kg/cm2co 

ff*T-»fc b-r ***«»*fi*j» b fco 

(4) §¥<ffi 

£ft£&#*P4 (^*;-;H«2mol/l) 

U * V- ^iittiaa* 2 0 0 m 1/n i nftf&l 

Tn 8m«»*ie»b»«b&« «ssk*7o 

[0 0 9 1 ] 8 0mW/cm2O£bA^ff 6 

[0 0 9 2] ttttM 1 

jjobfc^, mnacaufc. 

[0 0 9 3]fm CCD»«zklC|RB*»^by*A 
^TzKR{b^bU^A^^ba^^S*^^T> iJ- 

^>tt?aasfc:a*©*s<b«i*«ftti$*feo 

[ 0 0 9 4] K»t»fc»+ii:»b. 

lt»j»u K»*«s««wt:*bT i o o°c 

[0 0 9 5 ] tt*»bfctt»*#H«UPrtt»Ab, #ffl 
a*P«aK*3 0 0*C£bfctt«-t? 1 0 OX*** 2 0 
Oml/minTSU B£©*«fct*fc** 1 BMM 

TcbTaftYb^^fc. i"ftto%> #-#>*^siffi£S 

ffifflttfltJK^fcbTca^tt^SfiS^^fco 
[0 0 9 6] J§7t;&> ^BK#)1 fcHttkbTS^tttt^ 

9%w±©*4fi©a^T*ofc 0 

[ 0 0 9 7] £®*V- K»ffi*tefflb&Cfc«:l»^ 
4 0mW/cm2©ffi*^f^^c 
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[0098] mmm 2-6 *s«t vtt«« 2 



[0 0 9 9] *6fc, £©*V-K*ffi*ffifflbfcCi: 
f¥<ffi£Lfeo 

[0100] fie.*ifc7>'-] f *ffi©»«fe**jj;tm 
e>ftfc«#«i&©ffMifi»*** 1 est. 
[an 





























«M 


Cm»/o) 








(%) 


(mW/cm2) 








(wl%) 


(n»> 








*Jrt§f*M 


7 0 


2 60 


0. 6 


3 


Pt 


6 5 


7 3 




6 0 


300 


0. 5 5 


2. 5 


Pt-IONi 


7 0 


8 0 




6 5 


2 60 


0. 5 7 


3 


Pt-10Fe 


5 5 


7 0 




7 0 


90 


0. 1 


1 0 


Pt 


6 0 


5 0 


X4KM5 


50 


300 


0. 5 


4 


Pt 


2 0 


4 2 




6 5 


2 65 


0. 5 


1 0 


Pt 


4 0 


6 0 








0 


4 


Pt 


20 


3 0 


tt«W2 


3 0 


2 50 


0. 5 


4 


Pt 


2 0 


3 5 



[ft^©SfttE] 

1 - 1-7V-F*«f* 

1 -2-7y-1«Ml«UI 

2- fMMTjM 

3 - 1 V- KJftttft: 

3- 2-*V-KiMWI 

2 1 ~mmv£mm 

2 2 



©*%«£*-?£*>©©# 5 0%«±#StShtffii?ft 
©ai;fr#*# <&-3TV">£ 
[0101] 

[EW©1S#*SiW] 

[01] *^w©TO«ra©-«»j*^-rsffi. 
[ei 2 ] **wo*»««iffl«ao-fi»i*^riaffl. 



[0i] 



[02] 
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( 9 ) 



7D> Y^—i><DWi% 



(nmw% ess 

#^JI|^JI|ltSrU^E'M6im^Br 1 #tfe » 

(72)%B^# «3 

#*JII»)H«SHP*K^|q|*SBIl*l* * 

SC£a*;£W#BM8-fe -1*3 
(72)&Bj3# 5p JSJS 

»^JIIRJI|i^i*#E'MRl*^WIl#lft tt 



F*-A(#%) 4G069 AA01 AA03 AA08 AA11 BA08A 
BA08B BC75B BD04A BD04B 
CC32 DA06 EA13 EB14X 
EB14Y FB03 FB60 

5H018 AA06 AA07 ASOl AS07 BBOl 
BB03 BB05 BB06 BB07 BB08 
BB13 BB17 DD05 DD10 EE03 
EE05 EEIO EE18 HH03 HH05 

5H026 AA06 AA08 CX05 EE05 HH03 
HH05 



